Lacking of eye contact in social interaction and communication is one of the impairments that being diagnosed with some of the children with Autism Spectrum Disorder (ASD). This paper presents the initial response of eye contact time between humanoid robot NAO and ASD children in Robot-based Intervention Program (RBIP) interaction and normal classroom interaction. Twelve ASD children from National Autism Society of Malaysia (NASOM) based on inclusive criteria and certain ASD characteristics are being selected to participate in this intervention program. The interaction between humanoid robot NAO and ASD children is being recorded for both RBIP interaction and normal classroom setup. The eye contact time in both interactions for each child is being observed and recorded. The eye contact of the ASD child is often seen in RBIP interaction as compared to the normal classroom interaction.
Introduction
This research will focuses on the initial response of eye contact time for ASD children. ASD children will be monitored in both RBIP and normal classroom interaction. The interaction is involving the humanoid robot NAO and ASD Children as well as their respective teacher. The interaction in RBIP is targeted to improve their eye contact time in the human to robot interaction since it is believe that more eye contact will be made in RBIP compared to the normal class interaction. This research is aimed to benefits the ASD children based on inclusive criteria [1] that being made before they participate in this intervention program.
Eye contact is a form of nonverbal communication and is thought to have a large influence on social behavior. Typical pattern of eye contact behavior is one of the most significant symptoms of Autism Spectrum Disorder [2] . Eye contact and facial expressions provide important social and emotional information. People, perhaps without consciously doing so, probe each other's eyes and faces for positive or negative mood signs. In some contexts, the meeting of eyes arouses strong emotions. Eye contact is also potentially an ideal model system for studying the neural, cognitive and developmental basis of a typical social interaction and communication in Autism Spectrum Disorders [1] .
A recent review of the previous literature revealed that eye contact, modulates concurrent or immediately following cognitive processing or behavioral responses, a phenomenon termed as ''eye contact effect'' [3] . Perceived eye contact also facilitate the processing of face identity [4] and communicative facial expression [5] during the first half-year of life. In recent times, several models [6] [7] [8] [9] have been proposed to account for the mechanisms underlying, and the development of a typical eye contact in individuals with ASD.
Autism Spectrum Disorder (ASD) is a brain developmental disorder that affected the development of social and communication skills of an individual [10] . ASD represent a continuum of neuro-developmental disorders characterized by impairments in social interaction, communication, and restricted or repetitive interests and behaviors [11] . ASD children are suffering from a normal environment like a normal people since they have a severe impairment across situation in the social interaction skills and they are also having a major problem and difficulties in communication skill where their communication is limited to stereotyped behavior, repeated activities and same interest. The interaction of RBIP is being recorded with 2 external camera and one mini camera attached at the NAO's chest for analysis purposes. The eye contact time between the ASD child and humanoid robot NAO is determined manually after the interaction is done. The recorded version of interaction between ASD children and the humanoid robot NAO is being played again and being observed by certified personnel. The eye contact between ASD children and humanoid robot NAO is being determined using stopwatch. Three different personnel are obtaining three separate reading in order to avoid bias. Then, an average of eye contact time is obtained for each ASD children for their interaction in RBIP. Fig. 2 . Illustration of experiment setup in normal class interaction Figure 2 illustrates the experiment setup in normal class interaction between ASD child and their teacher. The teacher will naturally communicate with the ASD child and try to engage eye contact with them. The ASD child will be asked some question by their teacher during human-human interaction and praise them for the completed tasks and homework. The interaction between the ASD children and their respective teacher is being recorded for analysis purposes. The average of eye contact time is obtained through the post analysis using the recorded video for each interaction by certified personnel.
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Results and Discussion
The initial response of eye contact in both RBIP and normal class interaction is being observed, recorded and analyzed. Table 1 shows the child ID with their respective FSIQ and their total average of eye contact time in RBIP and Classroom Figure 3 illustrate the curve of eye contact time between ASD child and humanoid robot NAO in both RBIP and classroom interaction for twelve children. The curve shows that more eye contact is being made during the RBIP interaction compared to the classroom interaction. The ASD children are more focus when they are interacting with the humanoid robot NAO. They tend to explore more and concentrate to the humanoid robot whenever the robot is move and speak. This positive response could be a benchmark for future works in helping the ASD child in education or even in normal life. The interaction between ASD children and humanoid robot NAO could benefit them to improve eye contact. Perhaps, humanoid robot NAO could help them to survive from the eye contact problem during learning process in classroom with the aid from humanoid robot NAO.
Conclusion
As far as the initial response of eye contact is concern, Robot-based Intervention Program could engage more eye contact during the human-robot interaction as compared to classroom setting, which is human-human interaction. The ASD child is more responsive to humanoid robot NAO compared to the normal interaction with their teachers. More repetitive exposure and interaction with the robot should be planned for future work as it can improve the eye contact of ASD children.
